1.  In the Division Algorithm, we have b > 0; however, the statement is also true if b is negative.  In class today, for problem 2 on the homework, we let q = the floor of a/b.  How do you think this changes if b is negative?  Try some examples where the integer a is both positive and negative!
If b < 0, then we let q = the ceiling of a/b.  For example, if a = 59 and b = -7, then q = 
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 = -8 and r = 3.  If a = -59 and 
b = -7, then q = 
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 = 9 and r = 4.


2. What does the notation b | a mean?  Why do we need b to be not 0?

It means b divides a, b is a divisor of a, or b is a factor of a.   The mathematical interpretation is that a = bk for some integer k.  
b cannot be 0 because division by zero is undefined.


3.  Give an example of integers a and b with b | a.  Give an example of integers a and b, b not 0,  where the statement "b | a" is not true.

b | a is true for a = 6 and b = 3.  
b | a is not true for a = 6 and b = 4.

4. Let a, b, and c be integers.  Decide whether the following statements are true or false.  If a statement is false, give an example to show why.

i) If c | a and c | b, then c | (a+b).

True

ii) If c | (a + b), then c | a or c | b.

False, let c = 2, a = 3, b = 7.  2 | 10 is true, but 2 | 3 and 2 | 7 are both false.

iii) If b | a, then b | ax for all integers x.

True

iv) If c | (ab), then c | a or c | b.

False, let c = 6, a =2 and b =3.  Then 6 | 2(3 is true but 6 | 2 and 6 | 3 are both false.
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